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FLUORINE UPTAKE OF FLUOROCARBON GREASES 

by P a t r i c i a  M. O'Donnell 

Lewis Research Center 

SUMMARY 

The f luo r ine  uptake of four  fluorocarbon greases was s tudied i n  a g lass  
apparatus a t  looo C and a f luo r ine  pressure of 110 mil l imeters  of mercury. The 
r e a c t i v i t y  var ied with the  composition of t h e  greases.  The lowest f l uo r ine  up­
take was  observed with a grease formulated with polychlorotrifluoroethylene as 
the  base mater ia l  and a perfluorocarbon f i l l e r .  When t h e  same base mater ia l  
was  re ta ined  but  the  f i l l e r  w a s  changed t o  a s i l i c a  f i l l e r ,  a high f luo r ine  up­
take w a s  observed. 

INTRODUCTION 

Fluorocarbon greases can be used s a t i s f a c t o r i l y  i n  systems handling gas­
eous f luo r ine ;  however, t h e  formulation of these  greases i s  an important f ac to r  
i n  determining t h e i r  r e a c t i v i t y .  It was the  object  of t h i s  experiment t o  de­
termine the  r e a c t i v i t y  of four  fluorocarbon greases with gaseous f luo r ine  at 
looo C and 110 mil l imeters  of mercury. 

PROCmURE 

The g lass  apparatus used t o  study the  f luo r ine  uptake of the  greases i s  
shown schematically i n  f igu re  1. The grease samples were weighed i n  porcelain 
boats  and placed i n  a quartz r eac t ion  tube,  which was then heated t o  t h e  appro­
p r i a t e  temperature, and f luo r ine  was  introduced t o  the  desired pressure.  The 
weight of f l uo r ine  consumed was calculated from the  drop i n  pressure i n  the 
system of known volume. A s  f l uo r ine  was  consumed, more f luo r ine  was added t o  
the  r eac t ion  sec t ion  t o  maintain t h e  pressure t o  within 2 mil l imeters  of mer­
cury of the  i n i t i a l  value.  

EESULTS 

The four  fluorocarbon greases exposed t o  f luo r ine  were KIG-F, KEL-F-90, 
KFL 1477, and 3ML 1429. The f i rs t  three greases a l l  have polychlorotr i f luoro­
ethylene as t h e i r  base mater ia l .  KEG-F and KEG-F-90a r e  s i l i c a  f i l l e d ,  whereas 
KFL 1477 has a perfluorocarbon f i l l e r .  Grease 3ML 1429 has a perfluorocarbon 
base mater ia l  and a perfluorocarbon f i l l e r .  The f luo r ine  uptake of these  four  
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Figure 1. - Apparatus for  determinat ion of f l uo r ine  uptake of f luorocarbon greases 

Grease Base F i l l e r  
0 KEL-F C I(CF2-CFCII CI Si  Iica 
0 KEL-F90 CI(CF2-CFCI)CI Si l ica 
0 KFL-1477 CI(CF2-CFCI)CI Perf luorocarbon 
0 3ML-1429 Perf luorocarbon Perf luorocarbon 
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Figure 2. - F l u o r i n e  uptake by f luorocarbon greases at 100" C and f l u o r i n e  pressure of 110 mi l l imeters of mercu ry .  

greases and t h e i r  formulations are given i n  f igu re  2 .  

DISCUSSION 


I n  a previous experiment ( ref .  1)where copper w a s  reac ted  with f luo r ine ,  
t h e  presence of cupric chlor ide ( C u C l Z )  w a s  i den t i f i ed ,  and it was  found t h a t  
t h e  f luor ine  had replaced some of t h e  chlor ine from t h e  polychlorotr i f luoro­
ethylene base material  of t h e  grease tha t  had been used as a lubr icant  i n  t h e  
system. The p o s s i b i l i t y  of f l uo r ine  r eac t ing  w i t h  the  s i l i c a  f i l l e r  could ex­
p l a i n  why KEL-F and KEL-F9O are more r eac t ive  than  KFL 1477.  The r e a c t i v i t y  of 

2 




31G 1429 i s  r e l a t i v e l y  high despi te  i t s  completely f luor ina ted  composition. It 
was determined by weight l o s s  measurements t h a t ,  a f t e r  400 minutes a t  100' C 
and a f luo r ine  pressure of 110 m i l l i m e t e r s  of mercury, KEL-F, KEL-F90, and 
KFL 1477 had lost 3 percent of t h e i r  weight, whereas 3ML 1429 had l o s t  80 per­
cent of i t s  weight. These weight l o s ses  w e r e  determined by weighing the  grease 
samples i n  t h e  boat before and a f t e r  a run. The vaporized-products condensed 
a t  the  cool ends of t he  r eac t ion  vessel .  Similar weight losses  of 3 and 
82 percent were observed i n  blank runs using argon gas; however, t he re  was  no 
detectable  pressure change i n  these  blarik runs. It i s  possible  t h a t  f l uo r ine  
uptake i s  p a r t l y  or e n t i r e l y  a vapor phase reac t ion  and hence proceeds more ex­
t ens ive ly  w i t h  3ML 1429. This i s  consis tent  with the  e a r l i e r  leve l ing  off  of 
t he  3ML 1429 curve. It would be i n t e r e s t i n g  t o  inves t iga te  t h e  mechanisms of 
these  reac t ions  fu r the r .  
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National Aeronautics and Space Administration 

Cleveland, Ohio, August 5, 1964 

1. O'Donnell, P a t r i c i a  M . ,  and Spakowski, Adolph E . :  Reaction of Copper and 
Fluorine from 800' t o  1200° F. NASA TN D-768, 1961. 

NASA-Langley, 1964 E-2081 3 



“The aeronautical and spare activities of the United States shall be 
conducted so as to contribute . . . to the expansion of human h o w l -
edge of phenomena in the atmosphere and space. The Administration 
shall provide for the widest practicable atid appropriate dissemination 
of information concerning its activities and the results thereof .” 

-NATIONAL AND SPACEAERONAUTICS ACTOF 1958 

NASA SCIENTIFIC A N D  TECHNICAL PUBLICATIONS 

TECHNICAL REPORTS: Scientific and technical information considered 
important, complete, and a lasting contribution to existing knowledge. 

TECHNICAL NOTES: Information less broad in scope but nevertheless 
of importance as a contribution to existing knowledge. 

TECHNICAL MEMORANDUMS: Information receiving limited distri­
bution because of preliminary data, security classification, or other reasons. 

CONTRACTOR REPORTS: Technical information generated in con­
nection with a NASA contract or grant and released under NASA auspices. 

TECHNICAL TRANSLATIONS: Information published in a foreign 
language considered to merit NASA distribution in English. 

TECHNICAL REPRINTS: Information derived from NASA activities 
and initially published in the form of journal articles. 

SPECIAL PUBLICATIONS: Information derived from or of value to 
NASA activities but not necessarily reporting the results of individual 
NASA-programmed scientific efforts. Publications include conference 
proceedings, monographs, data compilations, handbooks, sourcebooks, 
and special bibliographies. 

Details on the availability o f  these publications may be obtained from: 

SCIENTIFIC AND TECHNICAL INFORMATION DIVISION 


NAT10NA L AE R 0NA UTICS A ND SPACE A D M  I N I STRATI 0N 


Washington, D.C. PO546 



